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ABSTRACT

PROSPECTS FOR CONTINUING U.S. SUPERIORITY IN SPACE: A SCENARIO-
BASED ASSESSMENT by Major Randall J. Welp, 192 pages.

Joint Vision 2020 prescribes the goal of creating a force for 2020 and beyond that is
“dominant across the full-spectrum of military operations.” Full-spectrum dominance
implies access to, freedom to operate in, all domains, in other words, “superiority” in
space, sea, land, air, and information. It has now become apparent that a failure to
maintain superiority in space will undermine the ability of U.S. forces to prevail across
the full spectrum of future military operations. Therefore, in this research, the viability of
space superiority in 2020 is considered. A methodology is constructed that extrapolates
current trends, events, and developments to the future in order to evaluate this timely
strategic issue. A rigorous scenario development process produced a future environment
where commercial space has been relegated to the periphery of the global information
infrastructure. Military space is dominant, yet, ironically, the findings presented here
indicate this actually threatens the viability of space superiority as a strategic concept.
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CHAPTER 1

INTRODUCTION

Today, space-based assets transmit a significant portion of the
information critical to military operations. It’s clear this reliance
on space will continue to grow. Traditionally, we’ve talked about
space as a combat multiplier in a combat support role, and that
thinking was on target as we attempted to get all the warfighters to
think and integrate space. However, now space has become much
more basic and intrinsic than just a force multiplier. Space is a
prerequisite. It’s not a luxury anymore; it’s a requirement for
conducting military operations. Space has proven itself vital to our
national interests.

General Ralph E. Eberhart

Space, without exaggeration, is the foundation for stability in the

world.
It is the military space component that raises the

effectiveness of modern armed forces. Without this component it
is impossible to strengthen the global strategy for stability.

Vladimir Putin
Overview
Joint force commanders recognize that space superiority is essential to the

American way of war. Operation DESERT STORM was the first conflict to demonstrate
the critical role space plays in expeditionary operations; operations in Kosovo confirmed
U.S. reliance on space has only increased since the early 1990’s. It is naive to assume
future adversaries will continue to concede this ultimate high ground to the United States.
Space-based information services are force multipliers. Future adversaries will integrate
these services within their force structures and will attempt to deny similar capabilities to
the United States. This prediction is based on the military’s tendency to “imitate and

innovate” that has been repeated throughout history. Consequently, military operations




conducted in and through the medium of space will become as much a part of 21% century

conflicts as are those operations conducted on land, at sea, or in the air.

Problem Statement

Joint Vision 2020 (JV 2020) prescribes the goal of creating a force for 2020 and
beyond that is “‘dominant across the full-spectrum of military operations.” U.S. forces,
operating unilaterally or in combination with multinational and interagency partners,
must be capable of defeating any adversary and controlling any situation across the full
range of military operations'. Full-spectrum dominance implies access to, freedom to
operate in, all mediums--space, sea, land, air, and information. Although JV 2020 singles
out information superiority as a key enabler of full-spectrum dominance, it fails to
explicitly acknowledge that the expeditionary capabilities of U.S. forces are tied to space-
based information services. Failure to maintain superiority in space undermines the
ability of U.S. forces to prevail across the full-spectrum of future military operations.

The United States has a compelling national security requirement for space superiority,

but can space superiority be maintained given the evolving nature of the space medium?

Background

The Cold War space era began with the launch of Sputnik on 4 October 1957; it
effectively ended with the dissolution of the Soviet Union on 8 December 1991. For over
34 years, the United States and the Soviet Union each attempted to gain a strategic
advantage over the other in space. From landing a man on the moon to developing
antisatellite (ASAT) weapons, nearly every aspect of space was an area of competition

between the superpowers. While space is still viewed as a medium that can be exploited
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for war-fighting advantage, much of the conventional wisdom from the Cold War era no
longer applies. Space is now in a state of transition. Yet, it remains to be seen whether
or not the environment that is emerging will adversely impact U.S. interests in space.
Within this period of change, the United States has chosen to establish a new “way of
war.” Is the military being prescient or premature in rapidly pushing for this revolution

in military affairs (RMA)?

Scope

The premise underlying this research contends that although the United States
emerged from the Cold War with space superiority, a “Cold War-centric” model no
longer accurately describes the current space environment. As a result, strategies that
were valid during the Cold War may be obsolete in the post-Cold War era. Given the
increasing role of space in joint operations, it is worth examining this prospect in greater
detail.

The preponderance of effort in this research is placed on developing a useful
methodology for assessing the viability of space strategy in future environments. This
requires two processes--one for constructing plausible future scenarios and one for
evaluating strategy within these scenarios. The intent is not to develop strategy; thatis a
task left as a subject for future research.

In order to test the effectiveness of the methodology, a notional space strategy
was required. In keeping with the focus of the thesis, a strategy for space superiority was
conceived. Note that table 1 actually presents two strategies for space superiority--one
each for the Cold War and post-Cold War time frames. No analytical work was

performed using the Cold War strategy; it was provided strictly as a baseline for the
3




Table 1. A Strategy for Space Superiority

Cold War

“Strategic Emphasis”

Post-Cold War
“Operational & Tactical Emphasis”

MILITARY OBJECTIVES

STRATEGIC-LEVEL

OPERATIONAL-LEVEL

TACTICAL-LEVEL

e Provide survivable C3I to U.S. strategic forces

. Detect launch of first strike nuclear attack on United .

States

. Monitor order of battle changes at key military .
facilities

. Detect indications of conventional attack in Europe; .
Korea .

e  Monitor day-to-day operations of combat-ready .
forces
e Collect imagery data for target development .

STRATEGIC-LEVEL

Detect launch of first strike nuclear attack on United
States

Destroy incoming ballistic missiles launched by rogue
nation against United States (limited attack)

Detect indications of conventional attack globally
Provide survivable C31I to U.S. strategic forces

OPERATIONAL-LEVEL

Provide NRT theater missile warning to deployed forces
Destroy incoming ballistic missiles launched by rogue
nation against regional allies (limited attack)

Provide survivable C3I to U.S. expeditionary forces

TACTICAL-LEVEL

e Provide weather data to U.S. forces s Provide dominant battlefield awareness to theater forces
INTELLIGENCE e Provide global, ali-weather, day/night, precision targeting
. Collect technical intelligence data data to U.S. forces in NRT
SPACE CONTROL e Provide precision navigation signals to U.S. forces
. Detect, track, and catalog large satellites and space . Provide weather data to U.S. forces
debris INTELLIGENCE
. Deter attacks against U.S. satellites . Collect technical intelligence data
SPACE CONTROL
. Search for small, maneuverable satellites
e Detect, track, and catalog satellites and space debris
e Rapidly reconstitute satellites and satellite constellations
e  Protect U.S. satellites from attacks by adversaries
. Deny use of space to adversaries through prevention and

negation capabilities

MILITARY STRATEGIC CONCEPT

capability

capabilities

infrastructure

e Maintain survivable, space-based launch detection

e Maintain a global space surveillance network
e Develop and deploy a robust ASAT capability

. Maintain survivable, global, near-real time, space- .
based intelligence collection capabilities
e Maintain survivable, space-based communication .

e Maintain launch, launch support, and range .

* & o o

Maintain survivable, space-based launch detection
capability

Maintain survivable, global, near-real time, space-based
intelligence collection capabilities

Maintain survivable, jam-resistant, space-based
communication capabilities

Maintain jam-resistant, space-based navigation
capabilities

Maintain launch, launch support, and range infrastructure
Develop and deploy offensive space control capabilities
Develop and deploy a launch-on-demand capability
Develop and deploy space- and ground-based space
situational awareness sensors

Develop and deploy a constellation of space-based lasers
for national missile defense

RESOURCES

e  DoD investment in dedicated satellite programs .

L]
L]
L]

DoD investment in dedicated satellite programs

DoD purchase of commercial services

Joint force leveraging of coalition space capabilities
Foreign involvement in DoD space programs (e.g.
intelligence, communications, and missile defense)
Civil (NASA; NOAA) investment in programs with
military utility

Commercial investment in programs with military utility
University research efforts with military utility




post-Cold War strategy. However, its inclusion should give some indication of how

significantly the strategic concept of space superiority has changed over the past decade.

Importance

Space is extremely important to the U.S. military, but will the collective actions of
the international community threaten the viability of space superiority as a strategic
concept through 2020? The effectiveness of U.S. force modernization strategy hinges, to
a great extent, on the answer to this question. The reliance of the U.S. military on space-
based information systems continues to increase with each passing year. Yet, the military
appears reluctant to make the decisions necessary to ensure superiority in space. Lacking
an unambiguous threat, space superiority has received a lower priority than other defense
needs. Space superiority is too important to the security of this nation to wait for an
unambiguous threat to emerge. The United States faces the very real prospect of a future
“Pearl Harbor in space” unless there is a fundamental shift in the way Americans view

space power vis-a-vis the rest of the world.

Context
Over the past ten years, space--as an arena of human endeavor--has undergone
significant change. Much of the impetus for change can be attributed to the end of the
Cold War; however, technological advances have also exerted a profound influence. In
the aggregate, these forces have rendered the Cold War space paradigm obsolete. Table 2
summarizes the significan characteristics of space during both the Cold War and post-
Cold War time frames. The discussion that follows expands upon these characteristics

and provides a brief explanation of how they have evolved since the end of the Cold War.
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Table 2. Changing Space Paradigm

Cold War (1957-1991) Post-Cold War (1991-Present)
“Skewed” Multipolar Environment
National, Regional, and Global Consortia
Dual-Use Capabilities

Services to Individual Consumers

“Space as a Force Multiplier”

Bipolar Environment

National Programs

Dedicated-Use Capabilities

Services to Institutional Users

“Meeting the Threat of Surprise Attack”

From Bipolar Environment to “Skewed’” Multipolar Environment

The dissolution of the Soviet Union enabled the United States to become the
world’s pre-eminent space power. Jim Oberg, a noted expert on the Soviet/Russian space
program, summarizes the turn of events as follows:

And, while it is true that America now enjoys a position of space hegemony, it is
only as a result of the recent demise of an adversary of equal stature.”

The Russians have acknowledged the sorry state of the remnants from the former
Soviet space program--34 out of the 44 Russian civilian satellites in orbit “could break

»3 Thus far, no single nation has emerged to replace the Soviet

down at any moment.
Union as a “near peer” competitor and challenge the United States in space. Since the
mid-to-late 1990s, the bipolar environment of the Cold War had been replaced with a

skewed multipolar environment--that is, the United States and a handful of “lesser

equals.”

From National Programs to National, Regional, and Global Consortia

National space programs were pursued virtually regardless of cost during the Cold

War. Driven by defense requirements for strategic command, control, communications,




and intelligence (C3I), along with desires for enhanced international standing, the United
States and the Soviet Union each devoted considerable resources to their national space
programs. In today’s fiscally constrained environment, many nations--the United States
included--are looking to partner on important civil and military space projects. Reference
the International Space Station (ISS), the French, Spanish, and Italian “Helios-1”
reconnaissance satellite, and the Chinese-Brazilian Earth Resources Satellite (CBERS) as
evidence of this trend.

The high cost of space also has encouraged the formation of commercial consortia
consisting of satellite and earth station manufacturers and national service providers.
National, regional, and global consortia provide opportunities such as additional capital
financing, spreading of risks, and better access to markets. 4 Table 3 illustrates that while
the number of commercial consortia has exploded, military programs have remained

relatively constant.

From Dedicated-Use Capabilities to Dual-Use Capabilities

Satellites are inherently movers, broadcasters, collectors, or generators of
information. This, in turn, leads to the notion of satellites as space-based information
systems. Table 4 highlights the fact that space-based systems have been developed to
provide services on a global scale. When viewed in this manner--and not in terms of
“reconnaissance”’ or “MILSATCOM”--the dual-use aspects of space become apparent.
Today, nearly every satellite on orbit could be used for both military and civil

applications. Space-based information services have always held potential for dual-use.




Table 3. Space Commercialization--Then and Now

Cold War (as of Dec 1979) Post-Cold War (as of Dec 2000)
Government Consortia Private & Government Consortia
Consortium | Date | Own Type Consortium Date | Own Type
Intelsat 1964 | GC Comm | Intelsat 1964 | PC Comm
Intersputnik 1971 | GC Comm | Intersputnik 1971 | PC Comm
Arabsat 1976 | GC Comm | Arabsat 1976 | GC Comm
Inmarsat 1979 | GC Comm | Inmarsat 1979 | PC Comm
Cold War/Post-Cold War PanAmSat 1984 | Pvt Comm
Military Satellite Programs Spot Image 1984 | PC | Imaging
(Representative Satellites--Not All Eutelsat 1985 | GC | Comm
Inclusive) '
U.S. U.S. Type | Asiasat 1988 | Pvt | Comm
KH-4 “Classified” | Imaging | SES 1989 | Pwvt DTH
DSCS 1 DSCS III Comm | Orbcomm 1990 | Pvt Comm
N/A Milstar Comm | Iridium 1991 | PC Comm
Transit 5SA1 GPS Nav Globalstar 1991 | PC Comm
DSP DSP Msl Wn | Orbimage 1993 | PC | Imaging
DMSP DMSP Wx Space Imaging 1994 | PC | Imaging
USSR Russia Type | DirecTV 1994 | Pwvt DBS
Zenit-2 Yantar-4K | Imaging | EarthWatch 1995 | PC | Imaging
Molniya-1 Molniya-3 Comm | New ICO 1995 | PC Comm
Nadezhda Glonass Nav Echostar DishNet 1996 | Pvt DBS
Raduga Raduga Comm | ImageSat 1996 | PC Imaging |
Oko Prognoz Msl Wn | Skybridge 1997 | PC Comm

Comm--Communications
DBS--Direct Broadcast Satellite
DTH--Direct-to-Home
GC--Government Consortia
Mil--Military

Msl Wn--Missile Warning
Nav--Navigation

PC--Private Consortia
Pvt--Private

Wx--Weather

Compiled from Multiple Sources

However, this promise was not realized until the Gulf War. Traffic flow estimates by the

Department of Defense (DoD) show that commercial satellites carried more than 22

percent of military wideband communications during Operation DESERT STORM.’




Since that time, the United States has increasingly leveraged the capabilities of

commercial space systems for military communications, weather, and intelligence. Other

nations are choosing to adopt this approach as well.

Table 4. Space-Based Information Systems

Function Service “Dual Use” 10C Satellites

Communication To move information 1969 Intelsat I, IIT
1996 Italsat

Communication To broadcast 1996 Echostar I

information

Remote Sensing To collect information 1986 SPOT
1999 Tkonos

Weather To collect information 1975 GOES

Navigation To generate information 1995 GPS

Intelsat I, IIl Second and third series communication satellites operated by Intelsat (Note:
No longer in use)

Italsat Italian communication satellite

Echostar 1 U.S. direct broadcast satellite

SPOT French commercial imaging satellite (10-m resolution)
TIkonos U.S. commercial imaging satellite (1-m resolution)
GOES U.S. civil weather satellite

GPS U.S. military navigation satellite

Compiled from Multiple Sources

From Services to Institutional Users to Services to Individual Consumers

Within the commercial space sector, the emphasis has shifted from serving
institutional users--for example, national telecommunications agencies--to meeting the
needs of individual consumers. Now, people ﬁém all segments of modern society use
space-based information services. From pagers to direct-to-home (DTH) TV to
navigation displays in automobiles, space-based services are ubiquitous. Rare is the

person whose life is not directly affected by one or more of these services on a daily

basis.




The strategic shift from institution to individual has far-reaching ramifications for
the space industry. Now, the industry is subject to market forces--pure competition is a
new experience. Space-based information services must satisfy mass-market consumer
demand. Given the length of time required to design, build, launch, and test a new
service, it will always be a challenge for a space-based service to be “first to market.”
Additionally, the harsh environment of space and the basic laws of physics cause
disruptions to space-based services that many consumers may find annoying or
inconvenient. To date, the results are mixed in terms of the industry’s ability to compete

under pure free market conditions.

From “Meeting the Threat of Surprise Attack” to “Space as a Force Multiplier”

From the flight of Discoverer XIV in August 1960 to the outbreak of the Gulf
War in January 1991, space assets were used to ensure a state of “strategic stability”
existed between the superpowers. Satellites monitored missile fields, bomber bases,
naval facilities, and troop assembly areas for indications and warning of surprise attack.
The principle of “open skies™ was accepted by the United States and the Soviet Union as
both sides recognized the inherent advantages of transparency.

During Operation DESERT STORM, the United States éhanged the nature of
space as surely as space changed the nature of warfare. General Merrill McPeak, former
United States Air Force chief of staff, proclaimed combat operations in the Persian Gulf
as “the first space war.” Military and commercial space-based information services were
used for intelligence, communications, navigation, targeting, and weather forecasting.

For the first time in history, space was used as a force multiplier at the operational and
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tactical levels of war. As a result, space is now a part of all battlefields at all levels of

conflict.

Has the rest of the world adjusted its thinking to this post-Cold War space
paradigm? When contrasting the statements of General Eberhard and President Putin
cited at the beginning of this chapter; one is struck by two diametrically opposed
viewpoints. General Eberhard considers space a “prerequisite” for military operations;
President Putin regards it as the “foundation for stability.” How much more difficult it is

to understand and accept the concept of “space superiority” when viewed from the

Russian perspective.

Research Questions

The primary research question this thesis addresses is whether space superiority is
a viable strategic concept through the JV 2020 time frame. In order to fully answer this
question, a number of secondary and tertiary questions are considered.

How foreign militaries are likely to use space in the future is the first crucial
dynamic that must be assessed. Recent efforts have centered on obtaining space systems
to complement existing C31 capabilities. Many nations are purchasing commercial “turn
key” space systems and developing indigenous space programs to satisfy requirements;
however, there are significant unknowns associated with how their militaries will employ
these newly acquired assets. Access also plays a key role in the military use of space.
Can cheap, innovative methods of placing small satellites into orbit “on demand” be
developed, allowing more nations to realistically consider the use of space? The last

related question concerns whether nations opt to pursue offensive counterspace weapons.
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Will militaries be content with using space solely for force enhancement, or will they also
see a need to deny its use to adversaries?

Another important area of uncertainty is technology. The National Intelligence
Council (NIC) characterizes what is not known about the ongoing technology revolution
as “staggering.”® Advances in disciplines essential to future space systems--for example,
electronics, propulsion, materials, and nanotechnology--will impact the ability of the
United States to maintain space superiority. Will the proliferation of technology enable
nations to equal or surpass U.S. space capabilities? The answer depends on the extent to
which competitive market forces are allowed to drive the spread of this technology.
Concerns over U.S. national security may encourage political efforts to curtail the
proliferation of certain key technologies. This leads to another vexing issue: Will export
restrictions erode U.S. advantages in aerospace manufacturing and technology?

The next concern to be examined is financing. Much of what happens in space is
driven by the availability of venture capital. Conventional wisdom holds commercial
interests now dominate the space medium and will launch hundreds of satellites over the
next five-to-ten years. However, is this belief well supported by recent events? Several
large constellations of commercial communication satellites worth billions of dollars
have recently been launched; these endeavors are not turning a profit and are struggling
to survive. Given such poor performance, will Wall Street continue to support this level
of funding, or will future proposals die due to lack of interest? A lot depends on the
niche that satellites are able to fill in national, regional, and global information
infrastructures (N1Is, RlIs, and GIIs). The question becomes: Will the role of satellites
in emerging NIIs, R1Is, and GIIs create renewed interest and investment in space? If

12




capital is tight, U.S. companies will look overseas for investors. In fact, this has already
occurred; at issue is whether it continues. Does the continuing high cost and risk
associated with space drive commercial enterprises to form additional multinational
alliances and consortia?

Treaties and conventions governing the use of space also stand to grow in
importance as new players enter the medium and begin to assert their “rights.” There is
resentment among both state and non-state actors over U.S. hegemony in space. Will
these groups join fogether to enact treaties and conventions that erode U.S. advantages in
space? Despite its vastness, space is a limited resource in many respects. Some feel the
United States has acquired far more than its “fair share” of space resources over the
years--e.g. RF spectrum; orbital slots in the geosynchronous belt. Can contentious
frequency and orbital slot issues be resolved to the satisfaction of all in the coming years?

The final unknown to be addressed involves international attitudes toward space.
Will international public opinion accept weapons in space, or will there be a general call
for space to be “demilitarized?” U.S. interest in deploying space-based missile defense
and space control technologies has spawned controversy over the impending
“weaponization” of space. Historically, the public has accepted the military presence in
space because it was seen as means of preventing a surprise nuclear attack--everything
else was of secondary importance. Now, with space-based lasers and kinetic kill vehicles
being actively pursued, the status quo is about to be upset. An international debate on the
acceptability of weapons in space may be forthcoming. How the outcome of such a

debate would affect U.S. interests is unknown.
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Key Terms

Counterspace. Those offensive and defensive operations conducted by air, land,
sea, space, special operations, and information forces with the objective of gaining and
maintaining control of activities conducted in or through the space environment.

Dual-Use. A technology or service that can be used for both military and
commercial applications.

Force Application. Those operations conducted primarily from space with the

objectives of strategic defense and power projection. These operations include defense

against ballistic missiles.

Force Enhancement (also known as combat support). Those operations that

directly contribute to the combat effectiveness of military forces. Space operations
contribute directly to combat effectiveness within several mission areas: surveillance,
reconnaissance, navigation, communications, and meteorology.

Global Information Infrastructure (GII). Includes the international complex of

broadcast communications, telecommunications, and computers that provide global
communications, commerce, media, navigation, and network services between national
information infrastructures. A key backbone of the emerging GII is a future network of
layered broadband communication satellites.

Information Infrastructure. The complex of sensing, communicating, storing, and

computing elements that comprise a defined information network conveying analog and

digital voice, data, imagery, and multimedia data.
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Information Superiority. The capability to collect, process, and disseminate an

uninterrupted flow of information while exploiting or denying an adversary’s ability to do

the same.

Military Space Forces. Those systems and associated infrastructure which

establish space power and are employed by the military to achieve national security
objectives. Space forces include space-based systems, ground-based systems for tracking
and controlling objects in space and transiting through space, launch systems that deliver
space elements, and people who 6perate, maintain, or support those systems.

Smallsats. Those satellites characterized by masses of less than 500 kg.
Smallsats can be further subdivided into minisats (100-500 kg), microsats (10-100 kg),
nanosats (1-10 kg), picosats (0.1-1 kg), and femtosats (<100 g).

Space Control. Operations to assure the friendly use of the space environment
while denying its use to the enemy. Achieved through offensive and defensive
counterspace carried out to gain and maintain control of activities conducted in or

through the space environment.

Space Situational Awareness (SSA). SSA is maintaining the level of awareness

necessary to support a decision-makers’ need to quickly and accurately discern the
impact that actions taken in and through space have on land, sea, air, and space activities.

Space Superiority. That degree of dominance in space of one force over another

which permits the conduct of operations by the former and its related land, sea, and air
forces at a given time and place without prohibitive interference by the opposing force

(DoD Space Policy, 1999).
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Space Support. Those space operations that include spacelift, command and
control of satellites, and surveillance and deconfliction of systems in space.

Superiority. That degree of dominance that permits friendly land, sea, and air
forces to operate at a given time and place without prohibitive interference by the
opposing force.

Supremacy. That degree of superiority wherein opposing air and space forces are
incapable of effective interference anywhere in a given theater of operations.

Turn-Key System. A total package of equipment, training, and spares sold to a

buyer that enables the buyer to operate the system without assistance from the
manufacturer. A turn-key system gives a buyer complete operational control over the

system and eliminates reliance on--or interference from--external sources.

Limitations

This research effort is limited to English-language sources or translations.
Unfortunately, this eliminated a large number of potential sources, particularly in the area
of foreign military doctrine pertaining to the use of space. The research also makes very
little use of primary source data due to lack of access. Primary source data would have
been extremely useful in analyzing the economic (i.e., commercial) aspects of space.
Finally, no classified data was used in order to facilitate the preparation and subsequent
dissemination of this research. It should be noted, however, that none of the
aforementioned limitations are believed to be of a significant nature.

A major portion of the research methodology described in chapter 3 concerns a
widely used scenario development process. Small groups of “experts,” rather than

individuals, are usually more effective at producing scenarios. If this research had been
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conducted in a non-academic setting, such an approach would most likely have been

utilized.

Delimitations

This thesis restricts military applications of satellites to collecting, generating,
processing, and moving information through the JV 2020 time frame. Many within the
military space community will contest this view of space systems solely as information
systems. They will argue that the application of force from space will become a reality
and that a satellite capable of force application is not an information system. The
Ballistic Missile Defense Organization (BMDO) is, in fact, researching the feasibility of
developing a constellation of space-based lasers to destroy incoming ballistic missiles.
However, such a concept appears to be far-term--that is, beyond 2020--based on even the
most optimistic projections.

U.S. space policy, infrastructure, and organization--with the exception of
assessing international responses to specific U.S. policy decisions--will not be addressed
in this thesis. Although these areas profoundly affect the ability of the United States to
maintain space superiority, their inclusion would dilute the focus and alter the intent of
this research effort. Furthermore, each area has been the subject of numerous studies,

commissions, and reviews. Suffice to say, few opportunities remain here for original

thought.

Summary

The United States emerged from the Cold War as the world’s pre-eminent space

power. Throughout the 1990s, the United States used space to great effect in the Middle
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East, Korea, and the Balkans. The advantages derived from space were so convincing
that leaders now use words like “prerequisite” and “intrinsic” to illustrate the importance
of space in military operations. The past success of space-enabled U.S. military
operations has ensured that space will play an even larger role in the future. Space
superiority has become a cornerstone of the ongoing revolution in military affairs as
described by Joint Vision 2020 and a host of other DoD publications.

One clearly senses significant unease concerning space. The space environment
that many “grew up with” during the Cold War is no more. Yet, one wonders if many of
the decisions regarding space that are being made today are based on a model that no
longer applies. Have strategic concepts such as space superiority that made sense during
the Cold War been scrutinized for their applicability in the future? A new paradigm for
space is emerging which, although full of promise, is also full of uncertainty. The main
objective of this research, therefore, is to build a methodology capable of evaluating a
current strategic concept (e.g., space superiority) in a plausible future environment.
Although the findings of such an assessment should prove interesting, the more
significant outcome is expected to be the methodology itself. As space continues to
mature as an area of responsibility in its own right, the need for such tools--and the space

strategists who know how to use them--will become critical.

lJoint Vision 2020,” Director for Strategic Plans and Policy, J5; Strategy
Division, June 2000 [database on-line]; available from http://www.dtic.mil/jv2020/
jv2020.doc; Internet; accessed 3 June 2001, 8.

2James Oberg, Space Power Theory (Washington D.C.: Government Printing
Office, 1999), 148.
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29 August 2000 [journal on-line]; available from http://www.spacedaily.com/news/
russia-comsats-00d.html; Internet; accessed 3 June 2001.

*Joseph Pelton, Executive Summary, “SATCOM 2005: A Projection of Satcom
Services through 2005,” Falls Church, VA, Aegis Research Corporation, 2000, 13.

5 Alan Campen, “Silent Space Warriors,” in The First Information War, ed. Alan
Campen (Fairfax, VA: AFCEA International Press, 1992), 139.

8Global Trends 2015: A Dialogue About the Future With Nongovernment Experts,
John Gannon, Chairman (Washington, D.C.: GPO, 2000), 11.
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CHAPTER 2

LITERATURE REVIEW

Introduction

The primary objective of the literature review is to lend a degree of credibility to
many of the core beliefs underpinning this research effort. The complex and
controversial nature of space superiority warrants such treatment. This review also
establishes a context in which to place the future space scenario that emerges from the
methodology discussed in chapter 3. One should note that this literature review contains
few absolute truths--only the opinions and views of several visionary thinkers. Since an
international consensus on the future of space has yet to coalesce, understand that many
of these writings reflect attempts to influence the ongoing debate.

Much has been written in recent years regarding the military and commercial
potential of space. Given the importance of space to U.S. national security and economic
interests, this should come as no surprise. In order to gain an overall appreciation of
where people believe space is headed, one must read through numerous reports, white
papers, and books covering a wide range of issues. However, this review emphasizes
only those writings that provide useful insight into the strategic concept of space
superiority. There are two areas where the published body of knowledge is particularly
helpful--in envisaging general characteristics of the future space environment and in

assessing what is required to achieve space superiority within this future environment.
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Characteristics of the Future

The present should form the basis of any attempt to forecast the future. In order
to gain an appreciation of how space superiority may be viewed tomorrow, it is
reasonable to begin by characterizing how space is seen today. In following this
approach, the literature review first considers a contemporary definition of space power.
Then, it summarizes the thoughts of several well-respected futurists regarding how both

the commercial and military space environments may evolve over the coming years.

Elements of Space Power
In the book Space Power Theory, Jim Oberg identifies a set of elements within a
nation that enable it to wield “space power.” Oberg defines those elements as follows:

Exclusivity of Capabilities. Preserves unique expertise in certain areas.

Economy. Provides government subsidies in order to pioneer new technologies
where lack of commercial markets may hinder initial development efforts.

Education. Produces a well-educated citizenry with sufficient numbers of
engineers and scientists; keeps the nation on leading edge of space-related technology.

Facilities. Has indigenous manufacturing, launch, and command and control (C2)
facilities.

Geography. Possesses launch site with ample downrange safety zones.

Hardware and Other Products. Maintains space vehicles as well as the spare parts

and reserves necessary to operate them.

Industry. Funds in-house and applied research; pursues space technology and its

applications for business and profit.
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Populace. Understands the importance of government funding of space; presents
no significant opposition to specific space policies.

Technology. Allows access to national and private laboratories conducting basic
and applied research.

Tradition and Intellectual Climate. Supports and appreciates space endeavors,

enabling them to endure long-term economic and political variations.

The aforementioned elements are very similar to the key decision factors
discussed in chapter 3. There appears to be some consensus here as to what is required
for a nation to be considered a “space power.” However, one should to continue to refine
the criteria in terms of what this means, that is, a nation can be a commercial space
power, a military space power, or both. Since the strategy for space superiority outlined
in chapter 1 requires the United States to be both a commercial and military space power,

a discussion of each environment is in order.

Commercial Space Environment
Commercial space-based information services can be grouped into two
categories--communications and remote sensing. Navigation was deliberately omitted
because these services are provided free of charge by the Department of Defense’s (DoD)
Global Positioning Satellite (GPS). Since navigation services are not subject to market
forces, communications and remote sensing are the drivers of commercial space. It
therefore becomes imperative that one understands some of the key issues surrounding

these areas.
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Space-Based Communications

George Gilder, author of Telecosm: How Infinite Bandwidth will Revolutionize
Our World, is one of the leading visionaries in the field of communications. Looking
toward the future, Gilder is bullish on space-based communications. His views are
somewhat nonconformist, however, in that he believes that constellations of low-earth
orbit (LEO) satellites--rather than geosynchronous satellites--will dominate in the future.
Given the financial difficulties encountered by Motorola’s Iridium, Loral’s Globalstar,
and Orbital Science’s Orbcomm LEO constellations, this may be surprising to the casual
observer. Conventional wisdom holds that the terrestrial wireless infrastructure has
become so pervasive that there is no longer a viable market for “global-mobile” voice and
data services from LEO satellites. Gilder argues this is not the case, contending that the
key error is the assumption of widespread cellular coverage. Citing figures that indicate
cell phones reach less than 20 percent of U.S. territory and at least 50 percent of the
country will never be economically served by cellular, Gilder foresees a viable market.'
Providers of space-based communications agree and continue to make servicing the rural
consumer’s needs a central element of their business plans.

As optimistic as Gilder is about the future of LEO communications satellites, he is
correspondingly pessimistic about the future of geosynchronous (GEO) satellites. Gilder
anticipates GEO satellites will lose most of their network long-haul communications
trade to fiber optics.2 He states that for fixed point-to-point communication services,
satellites are relevant only where fiber does not reach, that is, from the telephone
company’s central office switch to the home.> Gilder believes this so-called “last-mile”

link between the consumer and the net is the most lucrative market for satellites. Most
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industry analysts concur with this assessment--the future of space-based communications
will depend largely upon the ability of satellites to compete effectively with terrestrial
solutions to the last-mile problem.

Dr. Joseph Pelton of George Washington University’s Space Policy Institute has
developed his own thoughts on the digital convergence of information technologies and
service-based markets. Pelton’s vision--referred to as the “Pelton Merge”--suggests that
space and terrestrial transmission media will seamlessly merge together. In the Satcom
2005 study conducted for Air Force Space Command, Pelton writes that the future is not
about trading wireless technology for fiber, but rather merging wireless and fiber in
broadband and narrowband applications to provide access, speed, and mobility.* Pelton
sees satellites and fiber as reinforcing each other rather than directly competing. He
believes satellites can survive on a 5 percent share of the global broadband service market
and thrive on 10 percent.’

The key point to take away from these authors is that space-based
communications are in a state of transition. Satellites are no longer competitive with
optical fiber in the long-haul communications market; consequently, they must capture a
share of the broadband communications market in order flourish in the future. If
satellites fail to gain a niche in this market, the commercial viability of space-based

communications may be in doubt by 2020.

Space-Based Remote Sensing

John Baker and Ray Williamson ponder the consequences of dual-use space-
based information services in an article entitled “The Implications of Emerging Satellite

Information Technologies for Global Transparency and International Security.” During
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most of the Cold War, the United States and the Soviet Union enjoyed nearly exclusive
access to information on events occurring throughout the world. Now, expanded access
to data and information that were previously the exclusive domain of a few national
governments is changing the conduct of international affairs.® Baker and Williamson
argue the widespread accessibility of computing and communications technologies is
contributing to an increased international transparency that diminishes the preeminent
role of states in international politics.” They go on to state that space-based information
technologies are becoming central drivers of this expanding transparency because their
global coverage strongly encourages data and information flows that bypass national
boundaries.® If one accepts these assertions of Baker and Williamson, one must concede
that some nations may have compelling reasons for developing counterspace capabilities.
It is an oversimplification to believe that the current environment of increased
transparency in international affairs has been brought about solely because of the growing
availability of high-resolution remote-sensing data from commercial satellites.
Williamson points out that the ability to make use of remote sensing data has been greatly
accelerated by the development of geographic information systems (GIS) and image
processing and display tools over the last decade.’ The growth of computing power and
technical expertise within developing countries is also serving to rapidly reduce previous
barriers to the use of space-based remote-sensing data for monitoring activities in
neighboring countries or regions.10 Thus, as the sources of remote sensing data increase,
the ability of lesser-developed nations to make use of this data is increasing as well.
While it is becoming easier to use remote sensing data for commercial
applications, the ability to extract information having military utility from commercial
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systems will vary considerably from country to country. According to Baker and
Williamson, foreign militaries generally lack the doctrine, organization, and weapon
systems needed to extract major military advantage from having access to these dual-use
sources.'' They go on to argue that access to data is only the first step in a larger process
for extracting combat advantage from these information sources. Only a few countries
have excelled in the systems integration skills required to match up advanced military
information capabilities with weapons delivery platforms.'?

Notwithstanding the technical difficulties associated with integrating information
capabilities with weapon systems, nations remain concerned with the availability of high-
resolution space-based imagery. Numerous policies have been implemented to prevent
militarily useful satellite data from being exploited by countries or groups with hostile
intentions. Most of these efforts involve attempts to control the dissemination (i.e.,
“shutter control”) of high-resolution space-based imagery. However, Baker and
Williamson correctly point out that any regulatory attempts to discourage the use of these
data for military and intelligence purposes will be complicated by the difficulty of
separating potentially aggressive uses of space-based imagery from legitimate defensive
needs for timely information on activities beyond the countries’ boundaries.”> Such
policies for restricting the satellite imaging operations not only.run counter to the idea of
nondiscriminatory access to data, but could be difficult to implement if the number of
civilian and commercial remote sensing systems grows as projected.’* Gaining
consensus in this are--given conflicting interests among nations--remains a difficult

proposition at best.
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Military Environment

Military forces figure to become more and more dependent on space through
2020. Militaries will rely on dual-use commercial services and dedicated military
services to enhance their capabilities. At the same time, militaries will be looking to
deny the use of space-based capabilities to their adversaries. This section examines two
components of the burgeoning military space environmen --force enhancement and space
control. Admiral William Owens, former Vice Chairman of the Joint Chiefs of Staff
(JCS), outlines his ideas concerning how space-based information capabilities can be
used to enhance military effectiveness. Then, the concept of space control is discussed.
The purpose here is to introduce principles, for example, use of space and denial of use,

that form the basis of the space superiority concept.

Force Enhancement

In his former capacity as Vice Chairman of the Joint Chiefs of Staff, Admiral
William Owens was responsible for leading the Joint Requirements Oversight Council
(JROC). This experience lends credibility to his vision of future warfare described in
Lifting the Fog of War. Admiral Owens uses a system of systems model to illustrate the
transformation now occurring within the U.S. military. First, commanders must see the
battlespace. Then, they must be able to communicate that battlespace knowledge to
combat forces that can use it. Finally, commanders must dominate the battlespace by
employing precision force. Central to Admiral Owens’ construct is.space. He believes
that space remains the key strategic environment for winning the current revolution in

military affairs (RMA) against any enemy.'® It is worthwhile to consider each of these
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three elements in more detail to understand how Admiral Owens envisions space being
employed in future conflicts.

Seeing the Battlespace. Admiral Owens believes that the ability to achieve

“integrated sight” holds the strongest potential for U.S. military superiority in the
information age.'® The Admiral defines “integrated sight” as that stage where raw data
gathered from a network of sensors of different types is successfully melded into
information.” While other nations have surveillance satellites and aircraft can outfit
these platforms with electromagnetic and acoustical sensors, Admiral Owens maintains
that only the U.S. has the ability in the near term to build a global, integrated network of
sensors and communications. '®

Admiral Owens also understands the strengths and weaknesses of space-based
sensors. He observes that due to the tremendous costs associated with building and
launching satellites, there are significant limitations to space-based surveillance in terms
of how much information it provides and how precise, accurate, and timely that
information is. For example, he points out that it is not yet possible to collect all the
electromagnetic emissions continuously from any given area 200 miles by 200 miles
(roughly the size of the Kuwaiti theater of operations) on the earth’s surface.”” Admiral
Owens recommends several changes to intelligence, surveillance, and reconnaissance
(ISR) concepts of operation as a means of partially overcoming some of these shortfalls.
However, to truly achieve the type of continuous coverage Admiral Owens advocates,
constellations of satellites will be required.

Communicating Dominant Battlespace Knowledge. From Admiral Owens’

perspective on the JCS, the U.S. military operates a collection of very heterogeneous
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military communications systems. Admiral Owens believes these “legacy”
communication systems maintained by the services are the most important technical
barrier to better joint operaltions.20 He outlines a requirement for a new digital
communications “system of systems” that will provide voice, data, and video (i.e.,
broadband) communications throughout the operational chain of command. Recall from
the earlier discussion on space-based communications that commercial industry is
moving in exactly the same direction. Thus, when Admiral Owens states that the U.S.
military of the twenty-first century will increasingly rely on civilian networks to handle
much of its operational communications needs,”! his assertion is based upon emerging

realities.

Precision Force and the Commander’s Intent. According to Admiral Owens, the

ability of the U.S. to bring force to bear faster, over greater distances, with precision and
accuracy, is what distinguishes the U.S. military from that of other nations.”> In terms of
precision force, space provides the technological key. Admiral Owens believes the
NAVSTAR GPS is central to the “smart” war of the present and is likely to be even more
important in the future. He envisions a future where the U.S. will be capable of applying
force with near-perfect accuracy and precision--within approximately one meter ofa
target’s actual location.”> Admiral Owens contends that this increase in accuracy alone
will significantly change the way Americans think about combat and wage war.**

Without question, space is crucial to the future vision of warfare set forth by
Admiral Owens. Space-based high-resolution imagery, broadband communications, and
navigation were identified as being the primary enablers of this RMA. In an ideal world,
only the U.S. and its allies would have access to these advanced technologies and
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information services. In the real world, they are--or soon will be--available commercially
from multinational consortiums beholden to no one particular government. Given the
significant military advantages derived from the use of space, it logically follows that
nations must develop counterspace capabilities that will deny these same advantages to

its adversaries.

Space Control

In Space Power Theory, Jim Oberg presents several interesting thoughts on the
future of space warfare. Oberg first contemplates the feasibility of deploying weapons in
space. Given an international environment comprised of global trade organizations,
multinational coalitions, and cooperative United Nations (U.N.) security relations, it may
be politically indefensible for the world’s lone superpower to unilaterally extend the
boundaries of warfare into space.”> Oberg surmises that the means by which the
placement of space-based weapons will likely occur is under ballistic missile defense,
rather than space control.?® The defensive nature of a ballistic missile killer is not the
only facet of such a system--it also has inherent offensive capability against satellites.

Acknowledging the growing importance of commercial space, Oberg asserts that
the organization most likely to influence the politics for space sanctity is not
governmental, but corporate.”’ As ownership within the space industry becomes
increasingly multinational in nature, servicing a global customer base, one nation’s
pursuit or protection of gain loses relevance. Consequently, the first instance of warfare
in space may be an act of desperation on the part of a rogue nation, rather than the

deliberate employment of counterspace technologies by a space-faring nation.
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Many people may not realize that the United States fielded an operational
antisatellite (ASAT) weapon in the mid-1960s. Lieutenant Colonel Clayton Chun
reviews the history of this program in his paper entitled “Shooting Down a ‘Star’:
Program 437, the U.S. Nuclear ASAT System and Present-Day Copycat Killers.” This
work is extremely relevant because it highlights the fact that an ASAT system does not
need to be a highly sophisticated piece of equipment in order to become an effective
space denial weapon. Program 437 was based on 1950’s technology. Today, equivalent,
if not superior, technology is widely available.”?® In fact, Lieutenant Colonel Chun points
out that several nations--Russia, North Korea, India, and the People’s Republic of China-
-likely possess the capability to replicate Program 43 7%

“Shooting Down a ‘Star’” allows one to draw several interesting parallels
between the current political climate and that of early-to-mid 1960s. A fact lost on those
present-day protestors decrying the “militarization” of space is that the United States and
the Soviet Union were prepared to fight a war in space less than ten years after the launch
of Sputnik. On 17 September 1964, President Johnson announced that the U.S. had
developed an ASAT capability to intercept a satellite that might be carrying a weapon
that threatened U.S. national security.>® In light of DoD’s current emphasis on space, it is
also worth noting that by 1965, Congress was chastising the Air Force for not doing

enough in the space defense arena.’’

Plans for the Future

The objective of the literature review to this point has been to develop a
conceptual feel for the nature of the space environment. Next, it becomes necessary to

examine alternative approaches for dealing with the environment. How the U.S. chooses
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to view space doctrinally determines priorities. Priorities, in turn, drive the programmatic
decisions the nation makes with respect to a particular environment. Programmatic
decisions should provide the means needed to shape the environment, enabling ways that

result in acceptable ends.

Doctrine
In the treatise On Space Warfare: A Space Power Doctrine, Lieutenant Colonel
David Lupton describes four schools of space doctrine. Each school or belief structure is
based upon a distinct set of assumptions. Accordingly, each school drives a unique
strategic concept for space superiority. The following synopses of each of the four
schools should highlight where key differences lay and allow one reflect upon the
ramifications for space superiority.

Sanctuary School. The sanctuary school holds that the primary value of space

forces is their capability to “see” within the boundaries of sovereign states.’> Advocates
of the sanctuary would argue that without the ability to monitor through “open skies,”
prospects for attack warning and future arms control treaties would be dim. Continuing
with this argument, they contend that overflight is a right that nations have not attempted
to deny and that any proposed military use of space must be weighed against the possible
loss of peaceful overflight.** To supporters of this school of thought, the only way to
maintain the legal overflight characteristic is to designate space as a war-free sanctuary.
Obviously, any development of ASAT weapons would be a clear violation of this
doctrine.

Survivability School. Proponents of the survivability school believe that space

systems are inherently less survivable than te